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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a picture synthesizer unit and the picture composition 

method. 

[0002] 

Background Art and Problem(s) to be Solved by the Invention] In recent years, various kinds of picture synthesizer units 
which can realize the so-called virtual reality are proposed in fields, such as a drive simulator, a flight simulator, game 
equipment, and a false experience system of a built in kitchen unit. And in this kind of picture synthesizer unit, it has been a 
big technical technical problem how a virtual world is brought close to the actual world. And the technique called texture 
mapping can be considered as the technique of realizing such a technical technical problem by small-scale hardware. 
[0003] However, the texture storage section which memorizes the texture mapped on the body in 3-dimensional virtual space 
was constituted from old texture mapping by the texture ROM which is not [ of data ] rewritable electric. For this reason, only 
the texture beforehand set up by the maker side will always be mapped by the body in 3-dimensional virtual space, and the 
picture acquired had become it with the monotonous thing. That is, the 1 st texture will always be mapped by the 1 st body in 
3-dimensional virtual space, and the 1 st body with which this 1 st texture was always mapped will project on the screen which 
a player looks at. For this reason, diversification of the picture compounded was not able to be attained. 
[0004] The place which it is made in order that this invention may solve the above technical technical problems, and is made 
into the purpose has a reality in offering the picture synthesizer unit and the picture composition method of compounding the 
picture which was highly rich in versatility. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the picture synthesizer unit 
concerning this invention A texture storage means to memorize the texture mapped on the body in 3-dimensional virtual 
space, The means written in the aforementioned texture storage means by making into the aforementioned texture the picture 
picturized by the image pck-up means, The texture memorized by the aforementioned texture storage means is mapped on the 
body in 3-dimensional virtual space, and it is characterized by including a picture composition means to compound the 
picture which is in sight from the given view in 3-dimensional virtual space. 

[0006] In old texture mapping, the texture storage means is constituted by Texture ROM and has mapped only the texture 
decided beforehand to the bodies in 3-dimensional virtual space (a player character, racing car, etc.). On the other hand, 
according to this invention, it can write in a texture storage means free by the ability making into a texture the picture 
picturized by the image pck-up means, and this image pck-up picture can be mapped on the body in 3-dimensional virtual 
space. Consequently, diversification of the texture mapped can be attained and the picture to which the reality was highly rich 
in versatility can be compounded now. 

[0007] Moreover, this invention is characterized by mapping the picture picturized by real time by the image pck-up means 
on the body in 3-dimensional virtual space on real time. By doing in this way, the texture mapped by the body in 
3-dimensional virtual space comes to change to real time, and can aim at now further improvement in virtual reality. 
[0008] Moreover, this invention is characterized by mapping the picture picturized by the image pck-up means before the 
start of a game play on the body in 3-dimensional virtual space. It becomes possible to change the texture mapped by the body 
in 3-dimensional virtual space by doing in this way, whenever it performs a game play. 

[0009] Moreover, this invention is characterized by mapping the picture acquired by picturizing a player by the image pck-up 
means on the body in 3-dimensional virtual space. It becomes possible to use the picture picturized by the image pck-up 
means as a discernment picture of a player by doing in this way. 

[00 1 0] Moreover, this invention is characterized by mapping two or more pictures acquired by picturizing a player from two 
or more directions by two or more image pck-up meanses on the body in 3-dimensional virtual space. It becomes possible to 
map the picture picturized from the front of a player, the method of the right, back, and the left by doing in this way to the 
front of the body in 3-dimensional virtual space (for example, head of a player character), the method of the right, back, and 
the left. 

[00 1 1 ] Moreover, this invention is characterized by mapping the picture of the head of the player obtained by picturizing the 
head of a player by the image pck-up means on the body showing the head of the player in 3-dimensional virtual space. It 
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becomes possible to make the picture of the body showing the head of a player into what is more full of a reality by doing in 
this way. 

[00 1 2] Moreover, this invention maps the picture of the 1 st player picturized by the 1 st image pck-up means on the 1 st body 
in 3 -dimensional virtual space. It is characterized by mapping the picture of the 2nd player picturized by the 2nd image 
pck-up means on the 2nd body in 3-dimensional virtual space, displaying the 2nd body of the above on the 1 st screen which 
the 1 st player looks at, and displaying the 1 st body of the above on the 2nd screen which the 2nd player looks at. By doing in 
this way, the 1 st player is enabled to see the 2nd body with which the picture of the 2nd player was mapped, and it enables the 
2nd player to see the 1 st body with which the picture of the 1 st player was mapped. Thereby, the optimal picture for a 
multi -player type game can be offered now. 

[0013] In addition, a polygon etc. can constitute the aforementioned body in 3-dimensional virtual space. 
[0014] 

[Embodiments of the Invention] Next, the suitable operation form of this invention is explained in detail using a drawing. 
[00 1 5] 1 . The block diagram about the 1 st operation form which used this invention is shown in the 1 st operation form 
drawing 1 . Moreover, an example of the virtual experience equipment which applied this to the driving game is shown in 
drawing 2 . 

[00 1 6] In drawing 2 (a), the racing car 30 of the genuine article for games is installed on the floor 4 in the dome 1 in which all 
the insides were painted the blue color. Here, all are painted the blue color like [ this floor 4 ] the inside of a dome 1 . And the 
player 50 in an operator, for example, a game, has got into [ this racing car 30 ]. In addition, in calling it an operator, suppose 
that all the persons using virtual experience equipments, such as a pilot wave who operates not only the player in a game but a 
flight simulator, and a player which performs a sport, are contained. 

[00 1 7] The racing car 30 is constituted including the main part 36 of vehicles, a tire 32, the rear wing 34, a handle 40, a 
rearview mirror 41, the instrument panel 44, the shift gear, the accelerator, the brake (not shown), etc. And the front tire 32 is 
formed so that it may be steered free by operation of the handle 40 of a player 50, and it is formed, for example, so that the 
rear wing 34 may also move up and down by operation of a player, or change of the speed of a racing car 30. And a player 50 
can see change of such movement with the image camera 10 so that it may mention later. 

[00 1 8] The instrument panel 44 includes the speedometer, the tachometer, the fuel gage, and the warning meter (not shown), 
and it is constituted so that it may change with the operational status of a player 50. That is, when a speedometer and a 
tachometer change, and it becomes in the end of a game according to accelerator operation of a player 50, brakes operation, 
and shift gear operation and fuel is exhausted, it is constituted as a fuel gage shows this. Furthermore, if a trouble arises in the 
engine of a racing car 30 etc., a warning meter can blink and a player 50 can know this with the image camera 10. 
[00 1 9] Moreover, the attitude control section 24 is formed in the lower part of a racing car 30, and posture change of a racing 
car 30 and acceleration change are controlled according to game situations (road surface change, change of a road, etc.), 
handle operation of a player 50, accelerator operation, and brakes operation. By this, a player 50 can feel posture change and 
change of Acceleration G, and can experience the virtual world which approached the real world more. 
[0020] The player 50 is equipped so that the head wearing object 9 may cover the field of view of a player 50. This head 
wearing object 9 is constituted including the image camera 10, the space sensor 12 for players, image display equipment 20, 
and the loudspeaker 22. 

[002 1 ] An example of the configuration of this head wearing object 9 is shown in drawing 4 (a) and (b). The wearing object 9 
constituted by drawing 4 (a) forming the image camera 1 0, the space sensor 1 2 for players, image display equipment 20, and 
a loudspeaker 22 in a helmet 14 is shown. Since according to this type of wearing object the exterior and the world isolated 
completely can be made when a player 50 equips with a helmet 14, the virtual reality which is more mil of presence can be 
enjoyed. On the other hand, since the image camera 10, the space sensor 1 2 for players, image display equipment 20, and a 
loudspeaker 22 attach in the wearing band 16 in one and are constituted, the wearing object 9 shown in drawing 4 (b) can 
realize the feeling of wearing which is more frill of a light feeling. In addition, it is possible to use the thing of not only the 
thing of the configuration shown in drawing 4 (a) and (b) but various configurations as a wearing object used for this 
operation form. 

[0022] Image display equipment 20 is attached in the face of a player 50 so that the field of view of a player 50 may be 
covered, and it carries out image display of the picture signal sent through a path cord 1 8 from the picture synthesizer unit 
built in the main part 36 of vehicles. It is [ that the head wearing object 9 should be miniaturized and a feeling of wearing 
should be raised as the image display method in this case ] desirable to use small displays, such as an electrochromatic display 
display and the small Braun tube, moreover, further, an angle of visibility is extended and presence is improved to double the 
focus of an eye with an image - it should make - optical system - an amendment - things are desirable 
[0023] It is good also as a configuration which forms here so that the field of view of a player may be covered in accordance 
with the configuration of the face of a player 50 as a configuration of a small display, and acquires the panorama image effect, 
and is good also as a configuration which forms two small displays before the both eyes of a player 50, respectively. In the 
case of the latter, a thing [ a thing ] give a-like 3-dimensional cubic effect and which form is desirable by giving the picture 
which has parallax in the superficial two-dimensional picture given to both eyes etc. Thus, it is because it will become 
possible to make the virtual world which approached the real world more since an objective size and the distance to a body 
can be grasped now, if constituted. 

[0024] As it is used in order that a player 50 may look at the real world, and shown in drawing 4 , as for the image camera 1 0, 
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it is desirable to set it as the position near the view position (position of an eye) of a player 50, and to set up so that the angle 
may also be in agreement with the direction of a field of view of a player 50. Thus, it is because the image of the real world 
which is actually visible from a player 50 can be seen without sense of incongruity if it sets up. The racing car of other players 
pursued from back can be checked by operation that a player 50 actually turns round, by this, there is a sense of reality more, 
and it becomes possible to make the game world with a feeling of tension. 

[0025] However, one more image camera may be attached in the posterior part of the head wearing object 9 in this case, and 
you may constitute so that this may be changed by operation of a player 50 and it can see. Furthermore, it is good also as 
composition which projects the image which should prepare a rearview mirror 41, a reflector glass, etc., for example in a 
racing car 50, should use technique, such as texture mapping, for this, and should actually be back visible, 
[0026] As an image pck-up means to use it as an image camera 10, it is desirable to use a smaller camera, for example, a high 
resolution CCD camera etc., for example by high resolving, and it is desirable to use a thing with functions, such as 
automatic-focusing doubling. 

[0027] The space sensors 12 and 12 for players are sensors which detect the 3-dimensional information on a player 50, for 
example, one side is attached in the ceiling section of a dome 1 , and the other side is attached in the head wearing object 9 of 
a player 50. 

[0028] In addition, the 3-dimensional information on the player 50 here means the positional information of a player 50, and 
the direction information of a field of view, and it is detected by asking for a relative-position relation also including the 
direction in the 3 -dimensional space of the space sensors 1 2 and 12. However, though the position of a player 50 does not 
move or moves on a setup of a game, when it is in tolerance, it is not necessary to necessarily include the positional 
information of a player 50 in this 3-dimensional information. Moreover, conversely, on a setup of a game, when the direction 
of a field of view of a player 50 is not changed, it does not necessarily need to include the field-of-view information on a 
player 50 in this 3-dimensional information. What is necessary is for the position or field-of-view information set up on a 
game in these cases just to perform subsequent picture data processing. 

[0029] As the detection technique of the 3-dimensional information by the space sensors 12 and 12, the following technique 
can be considered, for example. That is, each space sensor 1 2 and 1 2 consists of three coils which intersected perpendicularly 
mutually. And current is passed in the coil of one of the space sensors 12, and physical relationship including the direction of 
these space sensors 12 and 12 is detected from the current value by which induction is carried out to the coil of the space 
sensor 1 2 of another side at this time. The space information on a player 50 will be detected by this. 
[0030] In addition, you may use the thing not only using what used above ****** as the method of detection of the 
3-dimensional information by the space sensors 12 and 12 but the static magnetic field, and the thing using the ultrasonic 
wave. 

[003 1 ] Next, the technique of the picture composition by this operation gestalt is explained below. 
[0032] With this operation gestalt, as shown in drawing 2 (b), picture composition of the real-space image 100 in the 3 
real-dimensional space photoed with the image camera 10 and the virtual field-of-view picture 102 in 3-dimensional virtual 
space is carried out, and the display image 104 is formed. And this display image 104 is outputted to image display equipment 
20 through a path cord 1 8, and turns into a field-of-view picture which a player 50 actually looks at. 
[0033] With this operation gestalt, blue mat composition is performing this picture composition. That is, the inside and the 
floor 4 of a racing car 30 and its add-on, the player 50 grade that is itself, and the thing 1 of an except, i.e., a dome, are 
altogether made into the blue color. If it does in this way, in the real-space image 100, it will become a blue background 
except [ all ] hand 54 of a racing car 30, a handle 40, and a player, and the inside of this real-space image 100 - the pixel of 
the portion of a blue color - all -- an empty dot - setting up this - the virtual field-of-view picture 102 -- piling up 
****** - a display image 104 can be obtained by things In this case, the road surface situation of the passage which the 
racing car 30 is running [ the background of the circuit which is mainly visible from a player 50 ] to the floor 4 projects on a 
dome 1. 

[0034] The block diagram showing an example of the picture synthesizer unit in this case is shown in drawing 1 . 
[0035] In drawing 1 , the virtual field-of-view picture arithmetic unit 70 calculates the virtual picture which a player 50 can 
see in 3-dimensional virtual space, and contains the 3-dimensional virtual space operation part 72 and the field-of-view 
picture operation part 76, And the 3-dimensional virtual space showing the game space which the 3-dimensional virtual space 
operation part 72 piles up with 3 real-dimensional space, and is set up is calculated, and the field-of-view picture operation 
part 76 calculates the virtual field-of-view picture in the direction which is visible from a player 50 from this calculated 
3-dimensional virtual space. 

[0036] The operation program for games is stored in the program section 74. For example, if the driving game of this 
operation gestalt is taken for an example, all the bodies on the circuit which constitutes driving game space (background 
which is in sight from a racing car, a passage, other racing cars, and a passage) are expressed in the combination of a 
polyhedron, and the 3-dimensional information and accompanying data of each peak of this polyhedron are stored as image 
information. In addition, if the program which controls advance of a game etc. besides these data is also stored and two or 
more circuit runs can be enjoyed, these circuit [ all ] information is stored in the program section 74. 
[0037] The manipulate signal which the player 50 inputted by the handle 40, the accelerator, the brake, and the shift gear is 
inputted into the 3-dimensional virtual space operation part 72 through a control unit 38. And the position of the racing car 30 
in 3-dimensional virtual space and a direction calculate on real time using the information from this manipulate signal and 
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said program section 74. And based on this result of an operation, the image information of all the bodies on the racing car 30 
in 3 -dimensional virtual space and the circuit around it is outputted to the field-of-view picture operation part 76. 
[0038] In the field-of-view picture operation part 76, the following coordinate transformation is made based on the 
3 -dimensional information detected from the space sensor 12 for players. That is, as shown in drawing 12 , coordinate 
transformation of the image information (for example, image information showing the bodies 170 and 172 which constitute a 
background screen, such as a signboard and a building) calculated by the 3-dimensional virtual space operation part 72 is 
carried out to the view system of coordinates (Xv, YV, and Z V) of a player 50 from the world coordinate (XW, YW, and 
ZW) in 3-dimensional virtual space. And it separates from a visual field the visual field of a player 50 outside, and clipping of 
the image information of the bodies 1 72, such as a signboard which goes past back and goes, is carried out, it is removed, and 
transparent transformation of the image information of the body 1 70 in a visual field is carried out to a screen coordinate 
system (XS and YS), i.e., the system of coordinates which are actually visible from a player 50. In this case, this image 
information by which transparent transformation was carried out is expressed as a combination of the polygons 174, 175, and 
1 76 (the polygon of a background omits) corresponding to the polyhedron which constitutes the aforementioned body, next, 
the image information of all the dots in these polygons 174 and 175 and 176 -- every polygon -- or it will calculate based on 
accompanying information given for every peak of a polygon, such as a color and brightness, and this will be outputted to the 
display image synthesizer unit 80 as virtual field-of-view image information 

[0039] In the display image synthesizer unit 80, picture composition with the virtual field-of-view picture 102 from the 
field-of-view picture operation part 76 and the real -space image 100 from the image camera 10 is performed. Although 
various technique can be considered as the technique of this picture composition, as mentioned above, with this operation 
gestalt, it is carrying out by the technique by blue mat composition. The detail of the display image synthesizer unit 80 is 
shown in drawing 13 in this case. 

[0040] That is, in drawing 13 , in the display image synthesizer unit 80, a filter 200 lets first the picture signal showing the 
real-space image 1 00 inputted from the image camera 1 0 pass, and it is divided by the component of RGB in three primary 
colors. And A/D conversion is carried out to the digital data of these components which is 8 bits, respectively in the 
A/D-conversion circuit 202, and, thereby, 24-bit RGB digital data is called for for every pixel. And for every pixel, it 
calculates and it is judged in the empty dot judging circuit 204 whether the 24-bit RGB digital data of each pixel in this 
real-space image 100 is in agreement with the 24-bit RGB digital data of a blue color applied to the background and floor 4 
of a dome 1 . And this judgment result is written in the empty dot memory 206. The empty dot memory 206 has composition 
of the 1 -bit memory corresponding to all the pixels of a display image, it is vacant for every pixel and the empty dot judging 
data of being a dot are written in as 1 -bit data. 

[0041] The field buffer 210 corresponding to each pixel of a display image is built in the display image synthesizer unit 80. 
And the empty dot judging data currently written in the empty dot memory 206 are referred to by the data control section 208, 
and a real-space image is written in each pixel position of the field buffer 2 1 0. That is, when it is judged with empty dot 
judging data that the pixel is vacant and it is a dot, a real-space image is not written in the pixel position of the field buffer 
2 1 0. On the contrary, when it is judged with empty dot judging data that the pixel is vacant and it is not a dot, the 24-bit RGB 
digital data of a real-space image will be written in as it is. 

[0042] Next, the empty dot judging data currently written in the empty dot memory 206 are referred to by the data control 
section 208, and overwrite of the virtual field-of-view image information calculated by the field-of-view picture operation part 
76 in each pixel position of the field buffer 210 is carried out. That is, when it is judged with empty dot judging data that the 
pixel is vacant and it is a dot, virtual field-of-view image information is written in as it is. On the contrary, with empty dot 
judging data, when it is judged that the pixel is vacant and it is not a dot, nothing will be written in but a real-space image will 
be displayed on this pixel position. 

[0043] After performing the above writing, the image information data of each pixel position are read from the field buffer 
2 1 0 by the data control section 208. And the picture output of this image information data will be carried out through a path 
cord 1 8 at image display equipment 20, and a player 50 can see the display image 1 04 by which the virtual field-of-view 
picture 1 02 was included in the real-space image 1 00 on real time. 

[0044] In addition, as for the writing of the above image information, and read-out, constituting so that it may carry out 
simultaneously is more desirable by considering the field buffer 210 as the composition for two screens. 
[0045] Moreover, in the 3-dimensional virtual space operation part 72, not only the operation of image information but 
generation of the sound signal outputted from a loudspeaker 22 through the speech synthesis section 78 and the attitude 
control signal which controls the posture of a racing car 30 is performed. That is, according to the game advance situation in 
game space calculated by the manipulate signal from the game program and control unit 38 from a program 74, generation of 
a more effective sound signal and an attitude control signal is performed, and the presence of a game is raised mrther. 
[0046] Moreover, although the virtual field-of-view picture arithmetic unit 70 was divided into the 3-dimensional virtual 
space operation part 72 and the field-of-view picture operation part 76, this is expedient, for example, may constitute this 
from this operation form by the technique of being united and performing the function to perform a 3-dimensional space 
operation, and the mnction to calculate a field-of-view picture. That is, as a result, if the virtual field-of-view picture in the 
direction which is visible from a player 50 in 3-dimensional virtual space can be acquired, not only the technique shown in 
drawing 1 but all technique can be used for operation sequence, the operation technique, etc. 
[0047] Moreover, as the method of the picture composition in the display image synthesizer unit 80, not only the 
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above-mentioned thing but it is not blue, for example, and picture composition can be carried out using red, picture 
composition can be carried out using two or more colors, or various technique can be used. 

[0048] Moreover, in the field-of-view picture operation part 76, you may use the technique called not only said thing but 
texture mapping as the technique of asking for the image information of all the dots in the calculated polygon. That is, the 
texture coordinate which specifies texture information to stick on each peak of the body in 3-dimensional virtual space 
beforehand is given. And after performing the operation to said view system of coordinates etc., the image information of all 
the dots in a polygon is calculated by reading texture information and sticking this on a polygon from texture information 
memory, by making this texture coordinate into the address. 

[0049] By calculating image information using the technique called such texture mapping, the merit that the burden of a 
data-processing portion can be reduced sharply arises first. Moreover, in addition to this, if this technique is used, the picture 
effect it is ineffective until now [ various ] can also be acquired. There are some which are listed to below as the example. 
[0050] That is, the image camera 43 is attached in the rearview mirror 4 1 prepared in the racing car 30. And as shown in 
drawing 14 , picture composition of the real-space image 105 of the back photoed with this image camera 43 and the back 
virtual field-of-view picture 106 is carried out, the rearview mirror display image 108 is formed, and the texture mapping 
technique is used and stuck on the portion of the rearview mirror 4 1 of a display image 1 04 which appears this rearview 
mirror display image 1 08 from a player 50. The display image 1 04 shown in drawing 2 (b) and the picture by which the back 
real-space image 105 and the back virtual field-of-view picture 106 were compounded similarly will be displayed on such 
composition, then a rearview mirror 41 . Thereby, the racing car 3 1 of the player of the partner who pursues from back, and 
the synthetic picture of the background image and the real image of their racing car 30 in back can be seen with a rearview 
mirror 4 1 , and it becomes possible to make the virtual world which approached the real world more. 
[005 1 ] Another example of the image effect which used the texture mapping technique is shown in drawing 15 . In this 
example, as shown in drawing 15 (a), the racing car 30 of a player 50 and the racing car 3 1 of the partner player 52 are 
installed in a respectively independent dome. The image camera 26 is installed in the dome and, thereby, the head 28 of 
players 50 and 52 is photoed from a four way type. And the texture mapping technique is used for the portion of the head of 
the partner player 52 on the virtual field-of-view picture 102, and the photography data of the head 28 of this player are stuck, 
as shown in drawing 1 5 (b). When doing in this way and a player 50 looked back upon and looks at back, the real map image 
of the head of a partner player can be seen, and the presence of a game can be raised very much. When the racing car 3 1 of 
the partner player 52 catches up with its racing car 30 and is especially located in a line horizontally, the face which it was 
proud of in the victory of the partner player 52 can be seen, the sense of rivalry of each player will be stimulated, and the 
game which has a sense of reality and a feeling of tension more can be offered. 

[0052] In addition, although considered as the composition which photos the head 28 of each player with the image camera 
26 from four directions in drawing 15 , what was made in the 3-dimensional virtual space operation part 70 may be used for 
the image information from other directions that there should just be image information from the transverse plane of the head 
28 of a player at least. Moreover, before the photography means of the head 28 of each player is not restricted to the image 
camera 26 and begins [ for example, ] a game play, it is good also as composition which takes a photograph with a still 
picture camera, and registers and uses this. 

[0053] An example of the easy block diagram for compounding a picture is shown in drawing 16 by the texture mapping 
technique stated above. 

[0054] That is, in compounding a picture by the texture mapping technique, it makes field-of-view picture operation part 76 
composition as shown in drawing 16 . 

[0055] the peak coordinate VX of the polygon from which the image information of each body outputted from the 
3-dimensional virtual space operation part 72 constitutes each body, VY, and VZ Texture peak coordinates VTX and VTY 
given to each peak of the polygon etc. - it is expressed Here, they are the texture coordinate TX and TY. Specifying the 
texture information which should be stuck on each polygon, this texture information is the texture coordinate TX and TY. It 
considers as the address and is stored in the texture storage section 308. And texture peak coordinates VTX and VTY This 
texture coordinate TX and TY The texture coordinate in the peak position of each polygon is expressed inside, 
[0056] this peak coordinate VX, VY, VZ, and texture peak coordinates VTX and VTY etc. - it is inputted into the peak 
coordinate transformation section 300 And in the peak coordinate transformation section 300, coordinate transformation, such 
as transparent transformation, is performed and the result is outputted to the sorting circuit 302. The priority of processing of 
each polygon is set up in the sorting circuit 302. A priority will be set up so that the polygon near the view of a player may be 
processed preferentially, and subsequent processings will be processed according to this priority. 

[0057] the processor section 304 - the display coordinate and the texture coordinate TX of all dots in [ the peak coordinate 
and texture peak coordinate after the coordinate transformation of each polygon to ] a polygon, and TY It asks. And this 
texture coordinate TX searched for and TY It is written in the field buffer section 306 by making said display coordinate into 
the address. 

[0058] In case image display is carried out, they are this field buffer section 306 to the texture coordinate TX, and TY. It is 
read, texture information is read from the texture storage section 308 by making this into the address, and a virtual 
field-of-view picture is formed. Then, picture composition with a real -space image is performed by the display image 
synthesizer unit 80. 

[0059] The rearview mirror display image 108 projects on a rearview mirror 41 by data processing shown below by the 
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above composition. Here, the rearview mirror 41 is painted the color of blue, and it is set to this position so that the picture 
calculated by the picture synthesizer unit may project. 

[0060] In this case, picture composition of the rearview mirror display image 108 first shown in drawing 14 is performed. 
That is, in drawing 16 , the operation of the back virtual field-of-view picture 106 calculates by the 3 -dimensional virtual 
space operation part 72 and the field-of-view picture operation part 76. Moreover, the back real-space image 105 is photoed 
with the image camera 43. And picture composition of the virtual field-of-view picture 106 of this back and the back 
real-space image 105 will be performed by the display image synthesizer unit 80, and picture composition of the rearview 
mirror display image 108 will be carried out. 

[006 1 ] Next, this rearview mirror display image 1 08 is returned to the texture storage section 308, as shown in drawing 16 . 
And the image information of this rearview mirror display image 108 is written in the position of the texture coordinate 
corresponding to a rearview mirror 41 among the storage areas of the texture storage section 308. Then, picture composition 
with the virtual field-of-view picture 102 as which it did in this way and the rearview mirror display image 108 was 
displayed, and the real-space image 100 photoed with the image camera 10 is performed by the display image synthesizer unit 
80. By this, the picture as which the rearview mirror display image 108 was displayed on the rearview mirror 41 of a display 
image 1 04 can be formed. 

[0062] Moreover, when projecting the real image of the head of a partner player by composition shown in drawing 16 , the 
image photoed with the image camera 26 as shown in drawing 1 6 is written in the direct texture storage section 308. That is, 
the image data photoed by me position" of me texture coordm 

camera 26 are written in real time among the storage areas of the texture storage section 308. The display image which the 
real image of the head of the partner player 52 projected on the virtual field-of-view picture 102 which is in sight from a 
player 50 by this can be obtained. 

[0063] In addition, when considering as the composition photoed with a still picture camera, in case it registers before a game 
start, the photograph of a partner player will be memorized by this texture storage section 308 as image data. 
[0064] Moreover, the texture mapping technique in this operation gestalt is not restricted to the thing of composition of being 
shown in drawing 16 , and can use the texture mapping of all technique. 

[0065] According to this operation gestalt of the above composition, the game which has not been experienced and which is 
full of presence can be offered in an old driving game. 

[0066] That is, first, in the conventional driving game, since the game screen which projects a circuit etc. was set only to the 
front face of a player 50, there was a place which is and lacks in rigour convex presence. On the other hand, with this 
operation gestalt, since a player 50 can see for example, all the directions 360 degrees, its presence of a game improves 
sharply, actually looking back upon a player 50, when for example, this operation gestalt is especially applied to the driving 
game by two or more players - or by using the rearview mirror 4 1 of composition of having described above, and a reflector 
glass, the player of the partner who pursues can be checked and presence can be increased more In this case, if the real-space 
image of a partner's player is stuck by texture mapping as described above, it will become possible to increase the sense of 
reality of a game, and a feeling of tension further. 

[0067] Moreover, with this operation gestalt, a player 50 can get into [ the racing car 30 of the genuine article in 3 
real-dimensional space ], moreover it will become possible to make the racing car 30 of the genuine article run freely in the 
3-dimensional virtual space for games of it, and the virtual world which approached the real world more can be experienced. 
That is, a player 50 can operate a racing car 30, actually checking the partner player reflected to the movement of the racing 
car 30 in 3 real-dimensional space, a tire 32, and the rear wing 34, and a rearview mirror 41 by its eyes through the image 
camera 1 0. Furthermore, since it can be operated actually checking like the above the control unit 40 which this player 50 
operates, i.e., a handle, an instrument panel 44, an accelerator, a brake, a shift gear, etc. by its eye through the image camera 
1 0, operability will improve sharply and the sense's of reality of a game will improve sharply. Moreover, if the voice 
outputted to control of the attitude control section 24 and a loudspeaker 22 in this case according to a game situation is 
changed, the game which is full of presence can be offered more. 

[0068] An example of the virtual experience equipment at the time of applying the operation gestalt of **** 1 to a flight 
simulator is shown in drawing 3 . 

[0069] By drawing 3 (a), the mat (it is hereafter called a blue mat) which carried out the blue color is stuck on the right-hand 
side aperture 2 in a cockpit 45, and the left-hand side aperture 3, and a display image 104 is inserted in them by the technique 
mentioned above on this blue mat, and the same technique. This situation is shown in drawing 3 (b). The virtual field-of-view 
picture 102 is inserted in the real-space image 100 of left-hand side aperture 3 direction, and the case where a display image 
1 04 is compounded is shown in drawing 3 (b) here. 

[0070] In this case, the picture projected on a display image 104 will seem to have differed by the pilot wave 46 and the 
instructor 48. It is because the virtual field-of-view picture 102 is detecting and calculating each direction of a field of view of 
a pilot wave 46 and an instructor 48 using the space sensor 1 2 for players in this. Therefore, although it is visible to an 
instructor 48, the image effect of differing with the image of a field of view of not being visible to a pilot wave 46, i.e., the 
direction, can be made, and the virtual world whose sense of reality increased more can be realized. Such an image effect 
cannot be made depending on this point, the conventional method, i.e., the method which only prepares a CRT display in an 
aperture, or the method that projects a CRT picture on an aperture with a one-way mirror. 

[007 1 ] Furthermore, with this operation gestalt, a pilot wave 46 can simulate operation of an airplane, looking at the face of 
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the control panel 47 which is in a cockpit 45 with the image camera 10, a control lever 42, and an instructor 48 etc. 
Therefore, since the control panel 47 of the airplane said to be complicated and to be hard to operate it generally can be 
operated actually looking at by its eye with the image camera 10, a failure can be decreased dramatically. 
[0072] That is, for example, according to these control panels 47 and the method which also makes all control lever 42 
grades by picture composition, the feeling of operation for a pilot wave 46 lacks in a quite satisfactory sense of reality. And it 
will be necessary to make a pilot wave 46 carry a data globe, and to make it detect based on the manipulate signal from this 
data globe what operation the pilot wave 46 performed to the control panel 47 and the control lever 42, and, according to this 
method, the scale of a system will become huge. And in this way, in a system, although the scale is huge, a pilot wave's 46 
feeling of operation is not quite satisfactory, and has the fault that there are many failures of a pilot wave 46. 
[0073] With this point and this operation form, since it has the same structure as the cockpit of a real airplane, a cockpit 45 
does not produce such un-arranging. Furthermore, with this operation form, since the instructor 48 who is next can also be 
seen, the face with which the instructor 48 at the time of have grasped directions of an instructor 48 etc. exactly and carrying 
out a failure got angry can be seen, and the flight simulator with which an actual feeling overflows more can be realized. 
[0074] 2. The block diagram about the operation form of **** 2 is shown in the 2nd operation form drawing 5 . Moreover, 
an example of the virtual experience equipment which applied this to the role playing game is shown in drawing 6 . 
[0075] The operation form of **** 2 changes a control unit 38 into the arms 58 for waging war with an enemy character 
among the operation forms of **** 1 , and attaches the space sensor 64 for waging-war arms in these arms 58 for waging war, 
and makes the game results operation part 68 build in the 3-dimensional virtual space operation part 72 further, as shown in 
drawing 5 . 

[0076] The role playing game which applied the operation gestalt of**** 2 serves as a setup that two or more players 50 and 
52 grades which possessed the setup 58 60, i.e., the arms for waging war, for example, a sword, as are shown in drawing 6 
(a) and shown construct a team, and push down the enemy character 66. And each player has equipped with the head wearing 
object 9 of the same composition as the operation gestalt of **** 1 , and it is performing the game play, looking at the display 
image 1 04 projected on the image display section 20. 

[0077] The whole of the inside is painted the blue color, and blue mat composition of the attraction room 1 10 which this 
mentioned above is attained. Moreover, the space sensor 64 which detects the 3-dimensional information on the sword 60 
which is the space sensor 12 and the arms for waging war which detect the 3-dimensional information on player 50 grade is 
attached in the ceiling section of the attraction room 1 10. The player serves as mostly game space which actually carries out a 
game play with the space of this area, and this attraction room 1 10 will push down the enemy character 66, walking a player 
50 and 52 grades along this attraction room 1 10 by itself. 

[0078] In drawing 6 (b), the real-space image 100 is an image from the image camera 10 attached in the player 50, and as 
shown in this drawing, their own hand 54 and the 2nd player 52 grade which is at hand project it on this real-space image 1 00 
by making the blue attraction room 1 10 into a background. Picture composition of the virtual field-of-view picture 102 made 
by the same technique as the operation gestalt of aforementioned **** 1 by this picture was carried out, and the display image 
104 is made. In this case, both the maze which constitutes the game space other than the enemy character 66, a door, a floor, 
etc. are displayed on the virtual field-of-view picture 102. 

[0079] It becomes possible to push down the enemy character 66, constructing with the 2nd player 52, while a player 50 
looks at a display image 104 by considering as such composition. In this case, connection with the 2nd player 52 is performed 
through a loudspeaker 22. Moreover, the space sensor 64 for waging-war arms attached in the sword 60 performs the 
judgment of whether to have pushed down the enemy character 66. 

[0080] That is, the space sensors 64 and 64 for waging-war arms detect the position and direction of the 3-dimensional 
information 60, for example, a sword. And whether the attack to the enemy character 66 with a sword 60 was successful 
calculates correctly based on the 3-dimensional information on this sword 60 by the 3-dimensional virtual space operation 
part 72 shown in drawing 5 . and the case where it succeeds - game space - it carries out extinguishing the enemy 
character 66 to kick etc., and this is displayed on real time at a player 50 and the image display equipment 20 of 52 grades 
Consequently, when each player can check whether the enemy character 66 had fallen and it falls, it will go to the next maze 
to push down the new enemy character 66. Thus, with this operation gestalt, the virtual experience equipment which does not 
**** bored even if it becomes possible to change game advance of the game space formed and plays with the ability of a 
player 50 and 52 grades repeatedly can be offered. 

[0081] In addition, with this operation gestalt, the number which pushed down, the game results 66, i.e., the enemy character, 
of each player, uses and calculates the game results operation part 68 based on the 3-dimensional information from said space 
sensor 64 for waging war, and these results are also outputted to the image display equipment 20 grade of each player. By 
this, the game results of each player, the game results for every team, etc. can be checked on real time after a game end or in a 
game. Consequently, since each player can vie in the ability of each player on real time, it can make the fun as a game 
increase by leaps and bounds. 

[0082] Moreover, although the real-space image photoed with the image camera 10 was used with this operation gestalt as 
image information on the 2nd player 52 which is visible from a player 50, this operation gestalt is not restricted to this. That 
is, you may display using the character compounded by the 3-dimensional virtual space operation part 72 not using the 
real-space image, for example about the 2nd player 52. The image effect of evolving the 2nd player can be acquired as a 
game will advance and the enemy character 66 will be pushed down, if it does in this way, and the fun of a game can be 
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increased more. 

[0083] Thus, the following technique can be used as the technique of making the real-space image of other players change 
into the character picture which carried out picture composition. For example, it is made to equip with the battle suite of the 
color which is different for every player, i.e., the battle suite of the color different from the inside of the attraction room 1 1 0, 
and picture composition is performed by the same technique as the blue mat method explained with the operation gestalt of 
**** 1 . That is, from the image camera 10, the 2nd player is made to equip with the battle suite of the color of red, it extracts 
by the technique of having mentioned only the portion of the color of this red above, and the same technique, and it is vacant 
and this is set up as a dot. Next, if overwrite of the character picture which other players want to display on this in piles is 
carried out, the picture by which overwrite of the character picture of the 2nd player 52 was carried out to the real-space 
image 100 can be acquired. Then, only the portion of a blue color is shortly extracted from this picture that carried out 
overwrite, it is vacant, this is set as a dot, and overwrite of the virtual field-of-view picture 102 as which the enemy character 
66, the maze, etc. were displayed on this is carried out. Consequently, the 2nd player 52 becomes possible [ obtaining the 
display image 1 04 changed into the character picture ]. In addition, as the technique of changing the picture of the 2nd player 
52 in this way, you may use the texture mapping technique described above, for example. 

[0084] Moreover, with this operation gestalt, although the sword 60 is used as arms 58 for waging war, this operation gestalt 
is not restricted to this and can use all waging-war arms, such as a ray gun. And since the information on the no which the 
player shot with the ray gun is needed when a ray gun etc. is used, for example, as shown in drawing 5 in this case, this 
information will be inputtedinto the 3 -dimensional" virtual space operation part 72; and it will be used for the operation of 
game space. 

[0085] The virtual experience equipment at the time of applying this operation gestalt to the attraction institution of a RAIDO 
method is shown in drawing 7 (a). 

[0086] In this attraction, players 50 and 52 get into [ a carrier 1 16 ], and this carrier 1 16 moves in the rail 1 18 top laid in the 
attraction room 1 10. In the attraction room 1 10, various JIORAMA 1 14 is formed and the background mat 1 1 2 painted the 
blue color is formed inside the attraction room 1 10. And players 50 and 52 shoot down the enemy character 66 with a ray gun 
62, and vie in a game. Although the situation of the picture composition in this case is shown in drawing 7 (b), the method of 
this picture composition is the same as that of the operation gestalt of **** 1 . 

[0087] When this operation form is used for an attraction institution, there are the mainly following advantages. 
[0088] First, once it built the attraction institution, the institution was large-scale and it was very difficult in the old usual 
attraction institution to change the content of eye an expensive hatchet and its attraction. For this reason, to take a cure with 
which it does not get bored even if a player repeats the same game several times is needed. With this point and this operation 
gestalt, though JIORAMA 1 1 4 is made common, this can be easily coped with by making the virtual image of the game space 
projected on the background mat 1 12 change. Moreover, as mentioned above, this can be coped with still more effectively by 
forming the game results operation part 68 in the 3-dimensional virtual space operation part 72. 
[0089] That is, the number of the enemy characters 66 which each player shot down is calculated by the game results 
operation part 68 on real time, and the virtual picture 102 displayed on the image display equipment 20 of each player 
according to the ability of a player is changed, corresponding [ that is, ] to the number of these shot-down enemy characters 
66. For example, let the enemy character 66 which increases and displays the number of the enemy characters 66 projected on 
the virtual field-of-view picture 102 be a powerful thing to the high player of ability. Furthermore, some kinds of courses of 
the game space displayed on the virtual field-of-view picture 102 are formed beforehand, and it is good also as composition 
as which one of courses is chosen according to game results. The player which rides on this attraction institution can carry out 
virtual experience of the game which is different even if it rides how many times by this, and the attraction institution which 
does not **** bored even if it plays repeatedly can be offered. 

[0090] Although another advantage of this operation gestalt can realize the attraction institution by which being such 
weariness does not come, since a real-space picture can be used for it about the JIORAMA 1 1 4 grade in an attraction room, it 
is for the attraction which is more full of a sense of reality to be realizable. 

[0091] For example, when a carrier 1 16 is the so-called roller coaster type of thing, JIORAMA 1 14 which is visible from a 
player can realize the attraction which it is more more thrilling for a player to be a real-space image, and is speedy. That is, it 
is because the speed which a roller coaster originally has as all the field-of-view images that are visible from a user make by 
picture composition, a feeling of tension, and force are fully unreproducible. With this point and this operation gestalt, the 
face of other players which are next can also be seen as a real-space image, and the function in which a roller coaster 
originally has more can be demonstrated. 

[0092] Moreover, when JIORAMA 1 1 4 is what touches the hand of a player, the image can offer the attraction in which the 
direction in the case of being a real-space image is more full of presence. This point is shown in the attraction which applied 
this operation gestalt as shown in drawing 8 , for example. 

[0093] The attraction shown in drawing 8 is an attraction which can experience the flight and battle by the spacecraft 134 in 
false. 

[0094] In this attraction, as shown in drawing 8 (a), two or more players get in into the spacecraft cabin 1 20 of a spacecraft 
1 34. The inside of the spacecraft cabin 120 is extremely modeled in a real spacecraft, and is made, for example, the cockpit, 
the battle seat, etc. are prepared. In this case, the control lever 1 32 and control panel 1 30 which especially a player touches 
directly model the battle gun 144 on a genuine article extremely, and it is made elaborately. 
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[0095] The player which got in into the spacecraft cabin 1 20 is arranged as a pilot, a co-pilot, and a shooting hand in a 
cockpit, a battle seat, etc. according to each role. And the pilot 146 stationed in the cockpit and a co-pilot 147 steer a 
spacecraft 1 34 by the control lever 1 32 and control panel 1 30 grade, avoiding the meteorite 1 40 grade projected with the blue 
mat method mentioned above in the aperture 122 for cockpits. In this case, as mentioned above, the space sensor 1 2 is 
attached in each player, the direction of a field of view is calculated for every player, and the field-of-view picture acquired 
according to this operation is expressed to image display equipment 20 as this operation form. Consequently, since it can set 
up so that how the meteorite 140 approaching a spacecraft 134 appears can differ and be seen by the pilot 146, the co-pilot 
147, and the shooting hand 148, the attraction which is more full of presence and an actual feeling can be offered. 
Furthermore, it can play with feeling since a pilot 1 46 and a co-pilot 1 47 steered a spacecraft, operating the control lever 1 32 
and control panel 1 30 which were made by imitating a genuine article extremely, as if it was steering the real spacecraft. 
[0096] The shooting hands 148 and 149 arranged in a battle seat shoot down the spacecraft 142 projected on the left-hand 
side aperture 1 24 and the right-hand side aperture 1 25 with a blue mat method with the battle gun 1 44 which is the arms for 
waging war. the game results in this case are calculated by the game results operation part 68 « having -- the inside of a game 
- real time - or it will be displayed as a game result of all crew after a game end 

[0097] In addition, as shown in drawing 8 (b), according to the manipulate signal of game advance and a player, a posture 
and Acceleration G are controlled by the attitude control section 138 which used oil pressure etc., and the spacecraft 1 34 in 
which a player gets has composition whose sense of reality increases more. 

[0098] Thus, .with this operation gestalt, since it can play in one within the spacecraft very near a genuine article-about the 
role from which each player differs, the attraction which is full of the presence by which weariness does not come can be 
offered. 

[0099] In addition, although considered as the composition whose image display section 20 and picture composition section 
(virtual field-of-view picture arithmetic unit 70 in drawing 5 , display image synthesizer unit 80 grade) are arranged in a 
separate place, and connect this by the path cord 1 8 with the operation form explained above This operation form is good also 
as composition made to build in the image display section 20 altogether not only including this but including the picture 
composition section, and as shown in drawing 9 , it is good also as composition which connects this using the bidirectional 
walkie-talkie 160. 

[0100] This walked type attraction is an attraction of a setup that the player 50 which equipped the head wearing object 9, the 
bidirectional walkie-talkie 160, and the ray gun 62 as shown in drawing 9 (a) and (b) pushes down the enemy character 66 
while progressing the inside of a maze 150 personally. Thus, in an attraction which progresses the inside of a maze 1 50 itself, 
it is desirable to give flexibility more to the movement of a player. Therefore, with this operation form, connection with the 
picture composition section is made with the bidirectional walkie-talkie 160. In addition, as the method of the bidirectional 
radio in this case, you may use infrared radiation etc., for example. 

[0101] Here, the aperture 1 52, the picture 1 54, the elevator 1 56, the door 1 58, etc. are formed in the maze 1 50. And the 
whole surface is covered with a blue mat at an aperture 1 52, and only the portion to which the enemy character 66 appears in 
a picture 1 54 is covered with the blue mat. 

[0 1 02] Moreover, as for the elevator 1 56 and the door 1 58, the interior is applied blue. When a player 50 pushes an elevator 
button and opens an elevator by this, or when it turns the knob of a door and a door is opened, it becomes possible to consider 
as composition of which the enemy character 66 jumps out from the inside, and becomes the optimal thing for the attraction of 
a game like a haunted house. In addition, since it can be operated while the button of an elevator, the knob of a door, etc. use 
the real thing and a player 50 also looks at an image as a matter of fact with this operation form also in this case, the virtual 
world which is more full of an actual feeling can be enjoyed. 

[0103] 3. The block diagram about the operation form of**** 3 is shown in the 3rd operation form drawing 10 . Moreover, 
an example of the virtual experience equipment which applied this to golf is shown in drawing 1 1 . In addition, although the 
case where it applied to golf temporarily here was shown, this operation form is not limited to this, but can be applied to 
various sports. 

[0 1 04] As shown in drawing 10 , the operation form of **** 3 changes a control unit 38 into the ball image cameras 84 and 
86 and the mobile detection equipments 88 and 90 among the operation forms of **** 1 , and is a mainly suitable operation 
form for the ball game using the ball. 

[0105] An example of the indoor golf which applied the operation form of**** 2 is shown in drawing 1 1 (a). This operation 
form is related with the virtual experience equipment with which a player 50 can experience a virtual world with the almost 
same feeling as real golf in the play room 162. 

[0106] In drawing 1 1 (a), in [ all ] the play room 162, it is painted the blue color and the player 50 has equipped with the 
head wearing object 9 of the same composition as the 1 st operation form. And a player 50 is the feeling which is in a real golf 
course, and performs the shot of the real golf ball 166 using the real golf club 164. 

[0107] In this case, in the play room 162, the picture of the golf course made by the 3-dimensional virtual space operation 
part 72 can project through image display equipment 20, and a player 50 can have the feeling which is in a real golf course. 
And if a player 50 turns to a front, as shown in drawing 1 1 (b), the virtual field-of-view picture 1 02 which showed the green 
162 of a golf course has projected in the direction of a look. 

[0108] And if a player 50 performs the shot of a golf ball 166, the golf ball 166 by which the shot was carried out will be 
photoed with the ball image cameras 84 and 86. And based on this photography image, the barycentric coordinates of a golf 
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ball 166 calculate with the mobile detection equipments 88 and 90, and the orbit of the subsequent golf ball 166 is presumed 
and calculated based on this data. Next, the orbit of a golf ball is drawn on the golf course set as the virtual world by the 
3-dimensional virtual space operation part 72 based on the orbital data of this presumed golf ball 166, picture composition of 
this is carried out with the real-space image 100, and image display is carried out to image display equipment 20. Signs that 
the golf ball 166 he did [ the golf ball ] the shot flies toward green 162, and it dies can see a player 50 by the display image 
104 by this. 

[0109] Next, the technique of mobile detection of a golf ball 166 is explained. 

[0110] The ball image cameras 86 and 89 carry out continuation photography of the golf ball 166, and as shown in drawing 
H (a), they are set up by different photography angle in the play room 162 which position [ an angle ] and is different. And 
this photography data is inputted into the mobile coordinate detecting element 88 and the data extraction sections 92 and 94 in 
90 as coma delivery frame data. Only the photography data of a ball are extracted by background processing in the data 
extraction sections 92 and 94. That is, it asks for the difference of the frame data in which a golf ball 166 is not reflected, and 
the reflected frame data, and overwrite of this is carried out to the image memory called frame buffer. Thereby, the image data 
which only the image of a golf ball 166 projected as a result can be obtained. 

[0111] Next, from this obtained image data, in the coordinate detecting elements 96 and 98, the two-dimensional coordinate 
of the position of a golf ball 166, for example, a center-of-gravity position, can be searched for, and it is outputted to the 
3-dimensional virtual space operation part 72. 

[0112] In the 3-dimensional virtual space operation part 72, the 3-dimensional coordinate in 3-dimensional virtual space is 
searched for from two two-dimensional coordinates of a golf ball 166 detected with the mobile detection equipments 88 and 
90. That is, the setting position in the 3-dimensional virtual space of the ball image cameras 84 and 86 and the setting angle 
are beforehand memorized by the 3-dimensional virtual space operation part 72, and become possible [ searching for the 
3-dimensional coordinate in 3-dimensional virtual space ] from this stored data and two detected two-dimensional coordinates 
at it. And from this 3-dimensional coordinate searched for, the orbit of the golf ball 166 in 3-dimensional virtual space is 
calculated using spline interpolation etc., and is outputted to the field-of-view picture operation part 76 with the background 
data of a golf course. In addition, as the technique of presumption of the orbit of a golf ball 166, not only a thing but the 
above-mentioned various technique can be used. For example, this may be presumed to be the struck direction from the initial 
velocity at the time of impact, and this may be presumed from the sound's of the moment of striking etc. 
[0113] Moreover, it is also possible to display not only the image seen from the player 50 but the image seen from green 1 62 
on image display equipment 20, for example with the change signal of a player 50. Namely, what is necessary is just to set up 
a view position on green 162, in case view conversion is performed by the field-of-view picture operation part 76, in order to 
perform this. If it does in this way, a player 50 can see simultaneously signs that a golf ball 166 actually flies to green 162, 
and signs that a golf ball 166 flies to green 162, and can enjoy the play feeling from which it is not obtained at an actual golf 
play. 

[0114] According to this operation gestalt of the above composition, a player 50 can enjoy golf with feeling which is actually 
in a golf course within the play room 162. Especially, in the game using this kind of ball, for example, golf, a player 50 needs 
to recognize correctly the moment of carrying out the shot of the golf ball 166 by crab 164. That is, in having made this crab 
164 of the moment of carrying out a shot, and the golf ball 166, for example, by picture composition, it cannot get worse 
remarkably, a sense of reality cannot decline, either, and play feeling cannot reproduce a still more exact sport play. 
[0 1 1 5] On the other hand, with this operation gestalt, since swing of a golf club 1 64, a golf ball 1 66, and himself etc. can be 
seen with the real-space image obtained through the image camera 1 0, such a problem will not arise but the golf play which is 
more exact and is full of a sense of reality can be enjoyed. It follows, for example, will become the optimal as virtual 
experience equipment for ball game practice. 

[01 16] In addition, this invention is not limited to the above-mentioned operation gestalt, and various deformation 
implementation is possible for it within the limits of the summary of this invention. 

[0117] For example, in this operation gestalt, although the blue mat method was used as the technique of carrying out picture 
composition of a virtual field-of-view picture and the real-space image, the picture composition in this invention is not 
restricted to this. For example, various technique, such as a thing using colors other than blue, a thing which is made to 
compound this using many colors and carries out picture composition, and a thing using texture mapping, can be used. 
[0118] Moreover, it is applicable not only to what also showed the virtual experience equipment with which this invention is 
applied to this operation gestalt but various experience equipments. For example, it is possible to apply to various experience 
equipments, such as the flight simulator of a HEL, imagination human body operation experience equipment, virtual studio, a 
virtual zoo, a virtual design system, a virtual telephone, a virtual teleconference, virtual baseball experience equipment, 
virtual skiing, and virtual soccer. 
[0119] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The picture synthesizer unit carry out containing a texture storage means memorize the texture which maps on the 
body in 3 -dimensional virtual space, the means which write in the aforementioned texture storage means by making into the 
aforementioned texture the picture picturized by the image pck-up means, and a picture composition means compound the 
picture which maps the texture memorized by the aforementioned texture storage means on the body in 3 -dimensional virtual 
space, and is in sight from the given view in 3 -dimensional virtual space as the feature. 

[Claim 2] The picture synthesizer unit characterized by mapping the picture picturized by real time by the image pck-up 
means on the body in 3 -dimensional virtual space in a claim 1 on real time. 

[Claim 3] The picture synthesizer unit characterized by mapping the picture picturized by the image pck-up means before the 
start of a game play on the body in 3 -dimensional virtual space in a claim 1 . 

[Claim 4] The picture synthesizer unit characterized by mapping the picture acquired by picturizing a player by the image 
pck-up means in a claim 1 or either of 3 on the body in 3 -dimensional virtual space. 

[Claim 5] The picture synthesizer unit characterized by mapping two or more pictures acquired in a claim 4 by picturizing a 
player from two or more directions by two or more image pck-up meanses on the body in 3-dimensional virtual space. 
[Claim 6] The picture synthesizer unit characterized by mapping the picture of the head of the player obtained by picturizing 
the head of a player by the image pck-up means in a claim 1 or either of 5 on the body showing the head of the player in 
3-dimensional virtual space. 

[Claim 7] In a claim 1 or either of 6, the picture of the 1 st player picturized by the 1 st image pck-up means is mapped on the 
1 st body in 3-dimensional virtual space. The picture synthesizer unit characterized by mapping the picture of the 2nd player 
picturized by the 2nd image pck-up means on the 2nd body in 3-dimensional virtual space, displaying the 2nd body of the 
above on the 1 st screen which the 1st player looks at, and displaying the 1 st body of the above on the 2nd screen which the 
2nd player looks at 

[Claim 8] The picture synthesizer unit characterized by the aforementioned body in 3-dimensional virtual space being 
constituted by the polygon in a claim 1 or either of 7. 

[Claim 9] The picture composition method characterized by to compound the picture which writes in the picture picturized by 
the image pck-up means by texture storage means memorized the texture mapped on the body in 3-dimensional virtual space 
as the aforementioned texture, maps the texture memorized by the aforementioned texture storage means on the body in 
3-dimensional virtual space, and is in sight from the given view in 3-dimensional virtual space. 



[Translation done.] 
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f>iiV»*H-tT<Sffi^©^ , U— Y<DU-~>>^tl— 3 1 

a^a*(c*»*»*B«te»©i/-i'>y*-3 0 

©^?*«! £©-&(£«{!&£. -tH" KS5-4 1 

[0 0 5 1] 01 5{3«, -z-^X^-f fcf>^ffi* 
tt. 015 (a) t«tJ:3C, -tn-^naito H— A 

rttc. ^^—^5 o©i^-->>^*-3 os.ytffi^^u- 

-t5 2ffll/— »^A-3 l^ISns, K— Art 

-t5 0, 5 2©^g|$2 8**BS^6*8*$n*. -tb 
T. Z.<D-fV— SWjg^^-^SrH 1 5 
(b) tC*TJ:3C, {K!B^#1B^1 0 2±©ffl^7 p l^ 

ffl^T«0#(t5. E©-J:3fcTntf. 7°l/-t5 0)!ii 

yj-3 l*«a»©W— S^>^*— 3 0ICi6^t5€r«KI6 
^ct^tC. mmzTU— Y5 2©MfiJiCf^ofc«7it*fc 

[0 0 5 2] @15Tlt 4^[rJ*^S*«*^ 7 

2 6 U— +-©SBSB 2 8 &ffi§£-tZffif&L Ufcd^ 

fb^U— ^©81*2 8 ©jEBf*» 6 
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[0 0 5 3] 016(C«, &,±\zm^rt^i7X^^-7y 

^©-ey^sns. 

[0 0 5 4] mt>. =ri;7.=f-\^v\iy^m^K>m 10 

016 KSt" J: 5 fc^teSK-rs. 
[0055] 3 xjtQmmw-m 1 2 <t 0 tu^snfc 

&#»#©BfirtlH8te, &%#£#tfi£-f U ^ >©ffi£ 
JffiglVX , VY , VZ t. ^(D^JziXD^mmz^TL 

^tirz^^x^-^mAmmvTx , vty m^-emms 

CICIT, T^X^-rj&gTX , TY 

T% Z\<DrPX?-rmmiZ. t^Xt^J&KTX . TY 
ZTVUXtLTT-pZ^V^feffiS 0 81'*&^$tlT 20 

tLT, T^X^IM^JSglVTX , VTY tt, 
£©7^X7^ Jffi^TX „ TY ©O^, &#Urf>(D]l 

j^iscm iz *j » 5 -y ^ x 5 1 -v mm &m -r *> © -c * ^ . 

[0 0 5 6] £©JM;&ffiSVX , VY , VZ , 
Xt^MjS&SSVTX . VTY Wj5ffigl^&gB3 

ht» s«^^©MS^^fTt)n, *©*s*ttv- 
y-f >^ieiK3 o 2 ictttfjsns. y— >yiaMS3 

0 2TI1 &#U:f>©&9©fl^&]WR£3n«. ffi 

[0 0 5 7] ya-fey-y-gf 3 0 4-eil £■#■;:*>©& 

AXM8©nj^«&tf7?;*9 i viR£acwt&. #i> 

X , TY a*#*SftS. fl/T. £©;£«£> £>nfc-f-:?X 

^^mmrx . ty ttttebfc««ie«*7'Fi'*fci, 

T7^-;i/hV\*>>7rge3 o 6fc#it&£n-5o 
[0 0 5 8] wm&TB-rzmzt,*. z\coy^ — )i>F/ty 

7rSE3 0 6^e.^^X5 1 A'J^®TX , TY jJ^^ttiS 40 
n. Z\tl&T KU-XtLTT^X^-f B2HgB 3 0 8*><E> 

*. ^©&. ^■ft$J^B8 OCT. Xgm«MR£ 

[0059] &>±<Dmmz£Q, mx-itekTtziK-rmx 

1 0 8#l8feUffi£tl-5. ^rf, t-f H57-4 1I1 
#J;Uf ^Jl'-CDfefc^ttTtjrK ~©&S(C 

sn-ci^-s. so 
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[0 0 6 0] £©*§-g\ 4CSW HS5- 

mmmm ios ©Hfc^dtJWrfen*. Hut 

*5V>T\ &&©fl&Stt*Hftl 0 6 ©R*#f{R2B 3 &tc 

£ra»ggiS7 2&tf%*iB4fcftJMB7 efc^ossgstt 

*. Sfc. a3r©£&IHH#Hl 10 5 5 4 3 f£ 

6 1, tfc£©&£mft* i o 5 ©Bft£-j$#t&wB*£' 

J5S&B8 OlCJ: Offfen, +K H5 7-^HIfel 0 8 

[0 0 6 1] ^ctc, d©-y--f K5 5— S^B& 10 8 
tt, HI 6K.j*-r*L5£.7-97>7*KVtto3 0 8(CI3 
-5-LT, x£X7^ffi1ft(»3 0 8©gE1ftX»J7'© 
1*3, H3 5-4 1 C»J6T5ri'Xf tStOttl 
tC, dW+M' K5 7-g^ltl 0 8©M&*S8#*g- 

i^*n-2>o -e©^. ci© e t-5{cuT-y--r HS5— s^is 
■•■■l o 8 ««**a-nfc(Ea»iiLH*-i o 2 t. 

5 10 fciDIMBSnfcSlffllHlM* 1 0 0 &©B*£-£ 

0 , g^B« 10 4 ©-tM H5 7-4 1 (C, +f-f R5 

-^mmi o 8*t*w*nfcH«*»ri6-r<5c:«!:*«"T? 

[0 0 6 2] HI 6fcjj*-r*J«fcJ:D, ffi^yi/ 

— v©waB©^ift«si!!mbtti-r«'&t«. 0i6tc^T 

*X^fB1ggB3 0 8JC»^iXStlSo W6. t=-^7.^ 
•vlB1ggK3 0 8©IBt»X'JT©F*g. tH^^U— V©«gp 

fc»*r*T-^x^*aE«©tt«fc, ? 2&\z 

1 0 2 tC, i?7*l/-t 5 2 ©SlgB©Hlifc«!#l!fcLtB£ 
[0 0 6 3] feis. tt±H#*?fc±»JJM&-r«#ME£ 

LTSBigatl-SC:,*:.*:^:^. 

[0 0 6 4] *ssaB»»fc*w-ax^^^^vy 

[0 0 6 5] tt±©«J«©*Sllfi»«K:±»), Cin^X" 

[0066] u^. «e*©i«7^ f>yy-A-e 
-y— N^s^bm-ry— AiBB**^^— \^5 o 

©MEfcLTHa^SttT^&^fcfcifc, 

t*»T€r*fc«). y-A©Eg«^7&^iiitcr6]±-r-2)o # 
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-4 1, A'yi7S7-£ffifflt5:ti:J:>), iiv^tt 

[0 0 6 7] *H*»ttTa:, yi/-t5 0H, 

*3J*c5cffllBK*W-**:«OU->'>y*-3 0 KUSSI 

0*, -5r I -AfflC9{RS3*7C^raTSB6IC*e.-e--5ii 

X^S^ilCte-S. BP"6, yi/-iT5 0«. H3#7C?£ 

>i'3 4 0if > t-fH5 5-4 1l:?*ffi¥/l/-t 

Sfe^A 5 1 0 Srffl-CT^^tCl S #© @ Tfllig - - 

;P4 0. fhgg&4 4, T^-fe;k ->7h*7 

ft^t). ±etra«t:*fe«*^5 1 o*ai;T*i»fca 20 

<t<h^;S. ^©l§-&tc. y-AttSKJSUT. IS 

KM** 2 4 omii. x tr-A 2 2 i;:tu2rr«#)*&£ 
[0068] asm*, ^miommmm^y^^ h-> 

[0 0 6 9] 03 (a) X, P y ^ fc! y K 4 5 ©'f©:^ 30 
188 2. £flJSg3fCtt. ^A-fl)fi*Ufc7yh 

0 4*«ttftasn5. ro«?7ii03 (b) i^sn 

-5. C1CT0 3 (b) K»4, £{B«jg 3 2rft|©X£mtMfc 

ioo t;HK2B«#Bfft 102 s^b® i o 

[0070] zcDm-St. tt^mm 1 o 4(ce*Lta^n-5 

Bfttt. Dy h4 6 i«S4 8 tTSa?fcJ:3l: 
Miltfcft*. {KS«#B& l 0 2 te, y 40 

Si6>6T*«. U-?T, tf4 8l:im'5)0VHD7 

XAftS£Vi?fc<^aX€fe9tt]-rc£:«tX&. JcQ 
3W*«©iilxfc{KJB1IW**KX#*. E©A, «£*© 
3fi£. ^tc^tc:cRT5 ; -i'X7 p V'— ^^ct^>^ 

5$. *>L<tt, A— 7 5 7-fC«fct)CRT®«*^t8fe 
:tttT3aK 50 
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[0 0 7 1] Mfc, **W#ttTtt. AW P y h 4 6 
" tt, IJMfc#*7l Ofc«fc03y£fc:y h4 5©«t>K:»* 

»fp«4-7. «uKff4 2. «*4. 8 ©«& 

^fi4 7S, 1 0CJ:0*|Rfca»©BX5. 

t«»X**. 

[0 0 7 2] fip-fe, £n&©Jifftfc4 7, $*fif 

*?4 2*fcfe£XH«-&rtfcJ:Df£DfH-r2fSClcJ:* 
t, h4 6 JCtoXWSHfrSte^i^gil^ 

Py h4 6Cf- ^yn-ySr^af^-B". ZO)?—?? 

D-^6C«M§ICi^>T. «f£S£4 7, 

4 2 fc/t-f P y h 4 6 Ifi if© J; 5 J&ttf^Sfro fcft*$4ft 

•pXb^-Po ftX. C©«fc5tC->Xx-AX«. -?-©& 
«3*»»*X»*fct>*»^to6-r, /Way h 4 6 ©«M£ 
SSttHSV^X&B. A-f Py h4 6©J&f£5X75<£-V> 

[0 0 7 3] £©£, *38*»»Ttt. Py^tfyh4 
5te#$&©flSfr8&©Py^tfy h£H*©«jftfcfc:3X 

v»*fc«>, ^©i-s^tf^tt^uftn. mm, 
»&4 8©»*a:£>bw«KjEa-r*;it«»x*, * 

* - **«x# 5 Z. £ <t & 5 . 

[0 0 7 4] 2. » 2 ©£&»*& 
B5fc»4, **2©mtt#ttfc"3V>X©:/DyirBW*jS 

[0 0 7 5] 0 5 fcSs-T J: 5 fc. 3fcJS 2 ©9llfi^tt». 
*JBl©Sa6»*©3"6llfP»3 8-*. «=^^7^^t 
©*f«SfflKSS5 8(C^Mb. d©*f$USttf§5 8 

fc»«W»«ffllB-fe>-y-6 4*Sl0f!f^, JEfc. <KS3 
*7EfflWai»«7 2fc4r*-AJ«i|««JHB6 8£F*3M£-a- 
fct)©X^-5. 

[0 0 7 6] *JS2©*IS»«tafflUfcD— 

m6 (a) ic*-r«t5tc^-r«fc^^^: 

SO^l/-t5 0, 5 2^5=— A£fflVuT8fc*-V7;7 
^6 6*«-ri^5l83£i:?a:-3XV»S. -tUX, -t-n-t* 

n<D-7\s—v\z, #sg i ©XK«iB^iRi«i©«ii£©nffi 
s?»#9*S5»bxfto. mmmm%>2 otc^Lw^n 

fc**B«l 0 4*^«:*t6. y— AT'V'fSfToXH 
[0 0 7 7] 7h7?->3>^-i 110H ^(DftM 

*«±xy;p-©eK:a6nx*D. cinic.toHaaibfc 
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•>3>;i/-Al 1 0<D*#m\Z\t, yi/-t5 0§O3 

%>m 6 0 <D 3 &7Cf»$g£&ttl-r5£P«3-fe >1t 6 4 D 
#tte.nT^-5. Z.<D7 b 7 iris a y)V—2± 1 1 Ott, 

07h7^->a>^-Al 1 0£g#a#T#M*&# 

[0 0 7 8] 06 (b) {C*5UT, H$MilOO 
tt, \*5 0 (CllfD#tte.nfcl*»*>7 1 Ofr<E> 10 

2 U *^iH^ l 0 -4*fp-0:ffi-.b-T-V-vS-. £ 

(SSS#HS10 2I;H tt+f7??660 

tote y-A^rasr^-r-s^ss. kt\ ft^t>^tc* 
[0079] ^v>&?i$.mf5.£-r%z.t\z&K). -?v— 20 

t5 0lt ^B&l 0 4£Jl.fc/0*e,. S2C^l/-t 
5 2 £ffi*&#e8$tfrr7:^6 6*ej-r^lt^BTtg«i: 

fcfXtf-* 2 2 £iIUTf? 3. Sfe. St* -\- 7 £^6 6 

*«jbit^§^©*ij^«, $6 o^o#ttenfc*f« 
[0080] w*>. ttmm.&m&m±>-*)- 6 a. ga\z. 

<fc9. 3^7tmm. 6 0 ©&B&tf;£ipj£&ffi 

tLT. ei©^J6 0CD3^7cffi^SrS^. 051; 
^•T<K« 3 ^TC^PpSS^gB 7 2 <C J: 0 , % 6 0 IC J; 585t 30 
6 6^0%4WJ^Lfc^5;d>3PjE*£ftJt 

»**7^*6 6£t8i£2-e--S^LT. cnS'JT'^^ 
-I'AKT'V— f 5 0. 5 2§Oia«^^H2 0 td*^ 
TZo &^l/-t«. 6 6^81 

5^6 6 £m*^<;fc<aj*&^ <fc^fr;i £ 

2>Z\ttfl>imiit£r). m<0Ml'7l"1VT'bm&Z>ZLt 40 

[0 0 8 1] &i5, *mfi»ttT»4, ft^w-toy- 

Af&SS. MP*i&*^^6 6£gJLfc|5:ft<h*#. ftJtB 

l 6 4^€,®3^7cif«**(c, y 
u— wa. -tn-eno^u— ^oK^^'JT^^-rAtc 50 
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mmz m± £ its n t #t # •& ;i t <t & % . 

[0 0 8 2] ^HJSJgJ&Tte, ^Wt5 0A^ 

Mm\tz\n\zm*>nzb<D-(ni.te\,\ gp-s. 0UA«sg2 

^TC^Kil^gC 7 2fCj;0'&J«L^^r^^^*ffl^T 
^LTfcJ:^. E©«fc3fc-r*ltt. y-A^)tfTbT 
Sfc^^:?*— 6 6S-®TfCOnT^2C0yi/— v&m 

A©®a££irt;i<h#Ti*S. 

[0 0 8 3] roi^C AfeCOT'U'— VCOH3SP^5*|S* 
Hfk^JA b fc* 7 £ ^ HIS tC^H£ t bT« 

■Kit3-e-0«HX— -3*0 7 h7 ^->a A 1 

0IBfgs-&fi££fT3. f 2®yi/-tldil/'yl < © 

«^s*a#^rn«, *^r B M^i o oic, »2©^i/ 

— ^5 2©^^7^^iS«^a*a«^$nfcil^*#^ 
^nfcigss^iti o 2<&stas#-rs. ^®^, 

m 2 o'y I/— V 5 2 7? ^I»fc«ILt**B 

2oyi/- : \»5 2©H«Sr^MT^#ffii:DT«, «SJ^. 
[0 0 8 4] Sfc. ***»ttir»4. ^«ffl®g§5 8<h 

tf£Z>fzSt>, Z.<Dm&\t. m 5 (CT^Ti; -5 3 'JKTt 

[0 0 8 5] 127 (a) Kte, *SEifi»ffiS5-f 

[0 0 8 6] :«7h7?->3>TH ^l/-t5 0. 
5 2 116 (C^^L. d©flgg§ 11611 7h7 

^•>3>;hai i orti-iic^tijtu— ;n i8±^ 

ffilbTiJK. 7 h7i7->3 >;i/— A 1 1 OrttCtt, S-4r 

-ai i oortfflictt^-wfetc^e.nfcw^^-y h 
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1 1 2fltRtf5nTt>S. ftT. yi/-t5 0. 5 2 
T, y-A£&l^3. 0 7 (b) fctt, Z.<nm&<Dm 

[0 0 8 7] ^mmm*. Tbyz^symmzmm 

[0 0 8 8] i-f. CiniT©fflSOTh7^->3>ig 
£, lttRtf*tf^QTXff&:&a{>, Wh7i'->3> 10 

S*>. #S?»7 h 1 1 2IC|feUtBdh«y— ioSMOfi 

SB 7 2tcy-A^S»a56 8$M:i?sz:&ic.):D. M 

[0 0 8 9] fiP^. ftT'U— V**»-&«tbfc*^r-v5 20 

Tnmm.2 o\z&^zitz>ummm.i o 2^^$^. 

SfclWcDS^TV-i'lcfcfL-ni. {KSSilWHt 

1 0 2{c^bw$n-s^-v7^5'6 6©isc£it-f>u 
hk. (RS«#iiiifei 0 2±\z&mtsit%y-i±&r$<D 

[0 0 9 0] ^mmmm<D, t>5— s>©?uj&tt, z.v>& 
^\zmz<nz.tt^Th7>7i'B>mw*3m-e22>\zib 

iz-3^T\t^&mm&&m^zz\t&T*zz>rctb. ±t> 

StU^am* 7 h 5 * > 3 > £H§1T# -5 C t \Z 3b £ . 

[0 0 9 1] 0U>Ltf, Jfiggl 1 6^*9)5^17 ha 40 
-X^-*^ :/©*>©-?&-=>*:»•£-. /Iz-t^bM 

5-^771 1 4^w»Ta55*o/i5 > -fv—^r 

{CtoTJ: OX'J 'J Xe-Kitn57h7i7 
**3-8-*;:iJ&*T**. 50 



[0 0 9 2] Sfc. y*771 14^ /I/- f©^tc 

[0 0 9 3] 08JC^-TTh7i7->3>«, Ml 3 

3 >T$>-2>. 

[0 0 9 4] H©TN5i7->3>T«. 08 (a) CS 
-T«t5(C. Sft©yi/- 1 3 4 ©^&|?«* 
*fcf>l 2 OrttCSHO&tT. ?Sfi*te>l 201*3 

^U--V*«Itt»fc*«t»«#l 3 2, SM^ttl 3 Ott. 

fMnai4 4tt. MsbT*mzm&TffiF5\zftiz>nT^ 

[0 0 9 5] ^ffl8»*^fc?>l 2 0Wfc*0aA»/fyU 

mmmzmwt<nrzmiiBi± 1 4 6 , rmik± 1 4 7 a. 

Jg*SE/£ffl&l 2 2fciHiBbfc:/;U-vy h£5£lcJ:Q|* 
bffl$nfc[R51 4 0«&B(?ft*t5ttlK#l 32. i 
fls«l 3 09K±B^ft»l 3 4©«ttfcff'3. £©« 

**afi»*Ttt, mmvrc£? \z&7i>-A'iz&m 
t>ti2e«ofttt. %7v-\mzwfr-iifaTkm.m- 

U ;i©8ttFlZ£Q&&ttfcttjiLBia«B***gB2 
OIC^iLTM. E©18*, 1 3 4 fcifitJ^T 

<5i514 0 ©ja*.#a». t£*£± 14 6, SJiMK± 1 

4 7, mm^l 4 8 fP*&:?Tli«J:3t:RST« 

«toisg«^, s^asn-5Th5^->3>*js 

ttT'^-5ili:i:7iS. Hie, S«f±14 6, WifMff± 1 
4 714, 2Mt>fc«»T«i*Tfrs&ftifciMK#l 32. I 

to o 9 6] «HJ«i::£B3n&tt*^i 4 8, 149 

«, ^«^S;SgT$>^«SSai 4 4{^<t D, &ffl'J^12 
4, *fliJ5£l 2 5 C^-Vy h^^\Z^D^m^tl 

z^mi® 1 4 2 zmibmt-?. zvm&w-Ai&m 
tcjT-^-r Ate. t>u<tty-Aitt7«K:^jio*«a 

[0 0 9 7] ^*3. H8 (b) iZT^TJi^lZ. -JV—*? 

3&«*»5atr^if»i 3 4», tt£««ffiv^js»ftmffi 
[0098] ^©.t^tc, *ms^-r«. *-n-?n© 
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[oo9 9] i£k±.\z®m\stzmnmmrz\-m®.m. 
2 o tmm&tfim (0 5 \z$w zumw.nmmm.rn 

±xmmm^2 oizp^^-^zm^thT^^h. 
m 9 (c*-r«t ? j«*ip]ii^8i i 6 o *m ^ns 

[0 10 0] COT^frUT h5^->a 09 10 

(a) , (b) \z7jk-r&?izmmmm&9, mufaizM 
mi 6 0, ytm&i6 2£mffivtc7i'- j r5 0tf. mm 

1 5 0rtSrg«-Cjt*.^^e,»+-v5^^6 6*in 
^?mi£<DT h7i'->a >T-&-5. CWJ^tC^SSl 5 
0^S:@e.ii^fT<«k'57S:7h5^->3>T«. TV 
- «J:D .ga«£"bifc-fr*££»»Si;'bVV- 

6 OfCtOfToTtiS. &*5. 

t>fc^. 20 
[0101] £ H-C, 150 C«, 1 5 2 , & 1 
5 4, Xl/^15 6. K71 5 8&&JftRW-&*lT 
^-LT, SCI 5 2K»4±ffilcyjk- hftqRft* 

n. m 5 4 fete. ftL**??* q Gttmnz>w>ft<D?). 

\Z7~)V—^y b&&frtlT\>*2>. 
[0 10 2] &.fz. IK-^15 6, H7 15 8I1 

RE£. t>b<te, F70yy*imbTH7«IBt*&IR 

tC, 7 6 6SWfflbT<4±5 30 

— A©7 h??->a >JC«iI& &*5, Z.CD 

zfmttmoha&m^Tis k> . -fv— j ? 5 0 

[0 10 3] 3. £3«)%ftffl$flg 
<E3B<Mfc8«©— Z\Z\T*\tmz3 40 

[oio4] 01 ofc«-r«k-5»c. *m3<D^m&m 

tt. *£ia%ffi»tt<Z>5£iMeffi3 8€. #-JMfc« 

*^784, 8 6^1^818 8. 9 0lC^H 

[0105] 011 (a) t«, 2 

^-t5 0*«, 7 p K;i'-A16 2rtl:*l>T. 50 
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[0 1 0 6] 01 1 (a) fcfcHT, /KJkAl 6 

2rt«±T^;u-©fi{c^e,nT*3D. ^i/-tso 

tt, AS 1 0%;K&tt£ratt0*j£09tffi&*tt 9 

X\z^Z>£o *M<D3)lsyp7-7i 6 4&m 

[0 10 7] ^K;HA16 2rtl;lt <E 

& 3 %7c£M9tJVtt 7 2 fC«fc D fls 0 to Sn&^7 3 - 
X ©Hi&;0*iIi&*^;gM 2 0 b TBfe b W 3 ft, 7°V 

-f5 0it ab^c*>fc*#KDrf;U73— xtcv^ip^t 
JBjfcfttfOC fLX, \*5 oa»«H£ 

lft<£, 011 (b) IC7K-r«fc3 

iiozwLtiijnxi^. 

[0 10 8] fLX, 7*l/-t5 0^7*-;H6 
6©->3 >y h€rff 5 ->a v b^tltc^I)l7^—)l 1 
6 6H JHSfe«*.*7 8 4. 8 6\zjiK>mm^n 

8 , 9 0 IC<t 0 d)l7^—JU 16 6 ©tt£>!g«#3iJ£S 

cox-^fcX^, t<D'&<D3 )17#—)V1 6 6 
©*Ut£JfJEbT«jrr*. JklC. <£B3&7cgMtt?![ 
687 2 KT. CLO«l3t$nfc=f;i'7#— ;H 6 6CO«llit 

Cit)71/-t5 0H @»©-> 3 yhLfc^7*- 

JH6 6 wtf u - > i 6 2 ttisj^o T?^l^x 4 t$ < 

*t. **Bi«tl 0 4KJ:OB.*Ci:*»Tr**c:tt3S: 
•5. 

[0 10 9] zf;P7#— ;n 6 6<D^iii^ffiCO 

[0 110] ^-^1*^78 6, 8 911 
-JU1 6 6ta«!Jt»"r*"bOTr*0. 011 (a) (C 
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